Los Alamos National Laboratory, MS-K764, Los Alamos, 1Ve~Mexico 87545 (Received 18 January 1988) We have employed polarized and unpolarized neutron-diffraction techniques on both powders and single crystals to establish the nature of the magnetic order of the Cu ions in oxygen-deficient (nonsuperconducting) RBa2Cu306+, (R Y,Nd). Magnetic Bragg peaks of the type ( lt/2, k/2, l) are observed that yield a magnetic structure in which the Cu spins are coupled antiferromagnetically both in the Cu-0 planes as well as along the tetragonal c axis, with the spin direction in the tetragonal plane. The Neel temperature is very sensitive to the oxygen content, with T~~"o~= 500 K, while the spin configuration is independent of x.
The relation between magnetism and superconductivity has attracted considerable interest for many years. In the ternary magnetic superconductors BaO, CuO, and Pb0 from 1220'C. A highquality crystal was separated from the boule and was in the shape of a square plate weighing 9.5 mg. The crystallographic axes coincided with plate axes, with the c axis perpendicular to the largest face. The single crystal was also mounted in an aluminum holder which contained an atmosphere of helium for thermal conduction purposes. The room-temperature lattice parameters were determined to be a 3.S95(6) A and c 11. 704(4) Fig. 1(a) ], but the signal-to-noise ratio is far superior. We also searched for other half-integral peaks which would not be consistent with the assumed structure, such as (h, h, l/2), (h/2, h/2, l/2), etc. , but none was found.
The expressions to obtain the integrated intensity from a single crystal are similar to Eqs.
(1) and (3) above ex- The value of TN indicates that the oxygen content x for this sample is substantially larger than for the powder sample. We should point out that the value of x will affect to some extent the overall scale factor for the data in Table I since the nuclear structure has a dependence on x, but at the present level of precision this is not a significant effect.
